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1 
This is a substitute application of the appli- 
cation filed September 12, 1945, under Ser. No. 
615,717, which became abandoned April 30, 1947. 
Ths invention relates to jet propulsion devices 
ànd more particularly to means and methods for 
comhining the advantages of jet propulsion with 
the advantages inherent in reciprocating in- 
ternal combustion motors. 
Thus, an object of the invention ls fo provide 
means for compressing an air-fuel mixture 
mediately prior to ignition thiriof in a jet pro- 
pulsion device. 
Another object of the invention is to eliminate 
heavy reciprocating parts for compressing an ex- 
plosive mixturer 
A further object is to provide exremely simple 
timing devices for the ignition of a jet or air- 
fuel mixture under pressure. 
Another object is to provide effects similar to 
varying the piston displacement of an internal 
combustion engine and the necessary carburetor 
and ignition controls for speed, etc. 
To realize these objects I subject to vibration 
the air-fuel mixture entering the combustion 
chamber, pipe, or tube of the jet propulsion de- 
vice, So that the vibration will produce a standing 
WaVe or a series of rarefactîons and compres- 
sions in thWC0mbusttble mixture in the pipe. In 
my device, I rime the ignition to occur when the 
pOrtiOn oJ the mixture af the point of igni- 
tion is under mximum cumpression, or 
nearly so, ss in he ordinary internl combustion 
mo'tor. Wihthe mixture under compression the 
concntraion of 'the air and fuel is greater than 
i It were nut compresseïl and the speed of burn- 
ing approaches that of n explosion. 
Th mixture in the pipe adjacent o or near 
th'gt undr compression s rarefled and bas less 
Chïnce of burning, so 'ere is ltttle danger of a 
flgh bcktoward the incoming gas. Thus, 
stad uf  slw anti stady burning of the gases 
in th conibustiol zon, I produce a series of 
rpi'd forcful explosions. 
it 'ls to 'be realized that  constant Inflow of 
air-fuel mixture ïs to gccur and tha-t for each 
increment o flow the vibrator will cause a com- 
pression Wave of fresh gas o pass to the igniter 
and thon on to the end o the pipe to mpinge 
against a 'rection mas, uch s a turbine blade, 
or In'use en a vehicle .at high sped the reaction 
mas is-bsent or nilered to be -the .air-fuel 
ixturë itslf whiCh is withtn 'the .pipe. 
OEla "the accom!anng lrawing showing, by way 
of Xample, tw0 0f Tany tossible embodiments 
ötthe invenflon, and .Wherein similar .Charactsrs 
6f -rèërence indicat corresponding parts: 

Figure 1 is .a longitudinal vertical secional 
view of the jet pipe, with accessories schemati- 
cal!y represented. 
Fgure  is a fragmentary sectional view show- 
5 ing a modification of the pipe; and 
Figure 3 is a fragmentary plan of the modi 
fication shown in Figure , while 
Fgure 4 ls a fragmental transverse section 
taken on the ine 4--4 of Figure . 
10 My jet propulsion device comprises an elon- 
gated tube, pipe or combustion chamber f open 
at the rear or 0uter end f! thereof, and a dia- 
phragm or vibrator  substantiaily closing the 
forward end of the pipe. Since the prime func- 
15 tion of the vibrator is to creats a standing wave 
within the pipe, it is hot necessary th..at the 
vibrator also be a c]osure, but some type of 
closure must be provided. A manifold member 
f around the forward end of the pipe forming 
20 a slight constriction therein and near said 
vibrator provides a plurality of circumferentially 
spaced jet openings f into the pipe, to which 
an air-fuel mixture from a Venturi carburefor 
f is conducted .by conduit means f. A wire 
25 gauze or screen fS is disposed transversely across 
the conduit means to prevent flash bacl from 
the manifold to the carburetor. 
Air conducting means for conducting air fo 
the carburetor includes a T connector f9 and 
30 a large funnel  having the flared end ! open 
in a forward direction of the pipe and having 
the stem  of the funnel connected to the T 
connector so that when the device is in forward 
motion air will be "scooped up" and forced into 
5 the carburetor. If the device is not in motion, 
a blower  connected to said T connector and 
operated by motor means (hOt shown) supplies 
the air. Valve means 4 and 2 between the 
T connector and zhe funel and blower, re- 
40 spectively, control the quanti.ties of ai.r flowing 
from the funnel -and blower .tö the carburetor. 
Thus valve 24 may .be ,closed and valve  open 
during the starting of a vehicle, and aftsr suf- 
flcient speed is .attained, valve ' may be opened 
45 and  closed. 
Solenoid means $ actuatss-the vibrator and ls 
energized by a sòurce of oscillating current $ 
connectsd thereto through leads L I.m. Of course, 
any other known means for actuating the vibra- 
50 tor may be used. The frequency of the oscilla- 
tor may be varied by a tuner 9. Ignition ls ac- 
comp]ished by a spark plug  within the pipe 
and haVing a spark gap rear of sid .jet openin'g 
f4, but, of course, other ignition means may-be 
55 used, It is pzeferable hathe distance ïrom .the 
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vibrator to the spark gap be about one effective 
wave-length and that the jet opening be located 
at the node intermediate of the vibrator and 
spark gap. Since the mixture between the vibra- 
tor and jet opening 14 will be under different 5 
conditions of velocity and temperature from that 
between the jets and the spark plug, the jets or 
openings 14 are hot necessarily hall way between 
the spark gap and the vibrator. The spar plug 
is cormected to a source of high tension current, 10 
such as an auto transformer 31 energized by any 
suitable source of current, though, as pointed out 
later herein, it is advantageous that the trans- 
former be connected fo the oscillator 28. An 
ignition rimer 32 may be interposed between the 15 
plug and transformer though the cormection be- 
tween said plug and transformer may be ruade 
direct. 
Due to the fact that the velocity of sound in 
the tube may.vary under different conditions of 2O 
use and a fixed vibrator frequency may be desir- 
able, a modified form of the pipe may be used for 
varying the position of the spark plug, though 
in practice it may,at rimes be more desirable to 
vary the frequency and thereby var: the explo- 25 
sion. 
A pipe otherwise identical fo pipe I{} of Figure 
1 and designated fragmentarily at I{}' in Figures 
. and 3, differs only in the provision of longitudi- 
nal slots 3«, 8b, and 3c for receiving the spark 3O 
plug rnounting means, whereas in Figure 1 the 
spar plug is mounted directly on the pipe 10. 
2, transversely curved cover strip 35 disposed 
substantially gas-tight against the inner face of 
the pipe 10' and covering said slots in longitudi- 35 
nally slidable with respect fo the pipe. The 
spark plug 30. or other ignition means movable 
in the.slot 3b and passing gas-tight through the 
strip 35 may thus be moved closer fo or further 
from the vibrator by sliding the said strip. 40 
One end of the cover strip is retained in posi- 
tion by a stud bolt 36 passing up through the 
slot 34a and retainer piece 38, engaging the outer 
face of the pipe, while the other end is held by 
a long stud 39 passing through slot 34c. 5 
An adjusting screw 40 parallel to the pipe and 
secured against longitudinal movement, passes 
throu'gh the upper end 41 of the stud 39 in 
threaded engagement, so that rotation of the 
screw will cause longitudinal movement of the 5O 
spark plug. 
In operation, the vibrator is set in motion so 
as to produce standing waves within the pipe. 
By either altering the frequencies of the vibra- 
tor or the position of the spark plug along the 55 
pipe, maximum compression of the gas can be 
obtained in the vicinity of the spark gap. 
- Timing of the ignition current may be accom- 
plished by direct connection to the oscillator so 
that for each impulse of the vibrator there is a 6O 
spark produced af the gap, in which case the 
oscillator and the ignition current will bave the 
same frequency. However, since the wave 
lengths of the vibrations will depend, hot only 
on the frequency of vibration, but also on the 65 
temperature of the air fuel mixture as well, it 
may hot always be possible to rely on such a 
simple method of timing. If the propulsion 
mechanism is nsed on aeroplanes, temperatures 
may vary because of changes in altitude and, of 7O 
course, temperatures will vary also under other 
diiïerent conditions of operation, so that the 
rimer 32 may be necessary to insure proper tim- 
ing of the ignition. 
Still, if conditions of operation remain fairly 75 

constant, as when a boat or ship ts being pro- 
pelled, the rimer 32 may be eliminated if the fre- 
quency remain constant and the resonance of 
the pipe is such that the compression wave ar- 
rives af the spark gap at the instant of spark- 
ing, or in other words, the spark position is prop- 
erly set. Under variable vorking conditions the 
rimer may be omitted and no provision need be 
made for sliding the spark plug, provided the 
frequency can be varied. 
My propulsion mechanism may, of course, be 
used v¢ith any type of vehicles, such as aeroplanes, 
automobiles, ships, and locomotives on which it 
mounted and it may also be arranged on a sta-. 
tionary mounting and used to drive a gas tut-- 
bine. In the latter case the funnel 20 is preferw 
ably omitted, of course, and the air supplied enw 
tirely by the blower 22, yet when the momentum 
of the burning gases is suflicient and of sufficient. 
velocity, the air may be drawn in without, any 
outside pressure means. The mounting for the 
device whether stationary or movable is shown: 
fragmentarily as at . 
Itis obvious that slight changes may be made' 
in the form, construction, and arrangement of 
the several parts, as shown, within the scope of/ 
the appended claims, without departing from the ' 
spirit of my invention, and I do hot, therefore,. 
wish to limit myself to the exact construction and 
arrangement shown and described herein. 
Having thus described rny invention, what I 
claim as new and desire to secure bY Letters Pat- 
ent of the United States, is: 
1. In combination, an elongated pipe open at 
the rear or outer end thereof, a vibrator sub- 
stantially closing the forward end of the pipe, jet 
means providing a jet. near the forward end of 
the pipe andnear said vibrator and into the pipe, 
a carburetor, a conduit means for conducting an 
air-fuel mixture from the carburetor to the jet 
means, solenoid means for actuating said vibrator 
and a source of oscillating current connecteà 
thereto, a spark plug within the pipe and having 
a spark gap at the rear of said jets, a source of 
thned ignition current connected to said plug, said 
pipe being provided with. longitudinal slots, a 
transversely curved cover strip disposed substan- 
tially gastight against the inner face of the pipe 
and covering said slots, said cover strip being 
longitudinally slidable v¢ith respect to the pipe, 
the spark plug passing through one of the slots 
and passing gastight through the strip, screw 
means for longitudinally sliding the strip along 
with the pipe, whereby the spark plug may be 
moved toward or away from the vibrator. 
2. In combination, an elongated pipe open ai 
the rear or outer end thereof, a vibrator substan- 
tially closing the forward end of the pipe, a mani- 
fold member around the forward end of the pipe 
and near said vibrator and providing a plurality 
of circurnferentially spaced jet openings into the 
pipe, a carburetor, conduit means for conducting 
an air-fuel mixture from the carburetor to the 
manifold member, air conducting means for con- 
ducting air to the carburetor and including a T 
connector, a large funnel having the fiared end 
open in a forward direction of the pipe and hav- 
ing the stem cormected to the T cormector, a 
blower connected to said T connector, valve 
means between the T cormector and the furmel 
and blower, respectively, for controlling the quan- 
tities of air fiowing from the funnel and blower 
to the carburetor, solenoid means for aetuating 
said vibrator and a source of oscillating cur- 
rent cormected thereto, a tuner for the oscilla- 
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tor, a spark p]ug within the pipe and having a 
spark gap at the rear of said jets, a source of 
timed ignition current connected to said plug, 
screw means for longitudinally moving the spark 
plug toward or away from the vibrator. 
ALFRED VANG. 
REFERENCES CITED 
The following references are of record in the 
file of this patent: 
UNITED STATES PATENTS 
Number Name Date 
672,287 Pinkert ............ Apr. 16, 1901 

Number 
2,355,618 
2,480,626 

Number 
620,680 
170,486 
27,724 
386,908 
424,955 

6 
Name Date 
Bodine ............ Aug. 15, 1944 
Bodine ............. Aug. 3.0, 1949 
FOIÊIGN PATENTS 
Country Date 
France ............ Jan. 22, 1927 
Germany .......... May 12, 1906 
Great Britain ...... Dec. 16, 1907 
Great Britain ...... Jan. 216, 1933 
Great Britain ........ Dec. 1, 1933 



